Résumé. - 
Introduction.
It has been shown by Edwards [ 1] that polymers in solution can be described as continuous chains with contact interactions. The theory has been developed through perturbation expansions in the coupling constant, and it exhibits short-range divergences which necessitate a regularization procedure (for example with a cut-off which may be related to the size of one link). A « renormalized » theory emerges in the limit where the regularization is removed. The situation is quite similar to that encountered in local quantum field theory. As a matter of fact, there is a complete equivalence [2] between the theory of continuous chains with two-body (respectively two and three body) interactions, and the theory of n component scalar fields T, with ~4 (respectively qJ4 and qJ6) self interactions, in the limit of zero components. The mathematical bridge between both theories is the Laplace-de Gennes transform. Thanks to it, all the renormalization machinery of the second theory may be exploited to renormalize the first one. Our purpose here is precisely to show that this program may be completed, up to the critical dimension where the theory is just renormalizable, and to show that polymer partition functions renormalize multiplicatively.
Indeed, this has already been done for polymers in good solvents [3] , when the dimension is strictly smaller than the critical one d = 4. In that case, the associated field theory is super-renormalizable, and only a mass renormalization is needed. Through the inverse Laplace transform, this mass renormalization (a shift in the square mass) turns into a divergent factor : this is the multiplicative renormalization of polymer theory. To be more specific, let Z(S, u, A) be the partition function of an isolated polymer in a space of dimension d 4, where S is its « area », u is the coupling constant, and is some regulator which takes account of the divergences of the theory (1) . Let [5] , which provides mass independent renormalization constants. This is the clue of the problem, and in the following sections, we show that it works for any polymer partition function.
Of course, this result is not unexpected. Indeed, it has been explicitly assumed in the literature [3, 6] All these functions can be expanded with respect to the coupling constant u. As a matter of fact, we are interested in the contributions of the only connected diagrams, and from now on, the various Z functions defined above will represent connected partition functions.
All of them are plagued with divergences, and they have to be regularized. We choose the dimensional regularization, so that it is e = 4 -d which plays the role of the regulator. (3) The factors 1/2 in front of (V(p,,i)2, and 1/8 in the interaction term, are there to recover the usual Feynman rules of polymer theory [11] .
to the fields lpa' ii) the interaction term is o(FIn) symmetric (Nn dimensional orthogonal group), but the complete action is not, precisely because of the mass terms.
To the above defined connected partition functions are associated the following connected Green functions (4) iii) the connected Green function G(2,1)(k1 k2, q; ma, MP2) u ; s), Fourier transform of the vacuum expectation value ((Jai(X) Tpj(y) (T,,,i wfl j) (z) & # x 3 E ; c of a product of two T fields, and one composite field «((Jai ((Jpj) (z), always in the n = 0 limit; kl, k2 and q are respectively the conjugate variables of x, y and z, and kl +k2 +q = 0. iv) the connected Green function G (2,2)(k k2, ql, q2 ; ma, 9 M02, m y 29 u ; s), Fourier transform of the vacuum expectation value kl, k2, ql and q2 are respectively the conjugate variables of x, y, z and t, and k, + k2 + q, + q2 = 0.
All these Green functions are dimensionally regularized. As for the partition functions Z(1){8, u; s) and Z(21(SI, S2, u; E), they are given by equations (17) and (18), for respectively k2 = 0 and k = 0.
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Equation (47) [3, 9] :
where I and J are as in the previous section, and where the three body interaction K has the form :
The critical dimension is d = 3, so we set s = 3 -d.
Besides the partition functions that we define as in equations (11) 2, one shows that the ratio RG/R 2 is a function p(g, g', s), regular at s = 0, and that the form factor H(q2 ; S, u, v ; s) can be written as a function HR(eSq2, g, g' ; s), also regular at E = 0.
As for the fugacity f, it now renormalizes as follows :
This implies an additive renormalization of the chemical potential, which now is linear in the polymer area (it was a constant in section 2). Of course, one also shows that I7#/C is a dimensionless function, regular at s = 0, of esd/2 C, g and g'. 4 . Conclusions.
Equations (37) 
